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Abstract: In the recent decades, forest certification based on third-party external audits has gained
momentum. This type of certification has been developed as a monitoring tool aimed at improving
governance in corporate environmental management and differentiating products in the increasing
environmentally sensitive markets. Although the scholarly literature has extensively analyzed the
adoption and dissemination of forest certification, the findings of the external audits and certification
practices remain under researched. On the basis of the analysis of 105 audit reports issued by
accredited third-party certification bodies in Romania, this article sheds light on procedural factors
that have significant influence on the characteristics of non-conformities (NCs) identified by Forest
Stewardship Council (FSC) third party audits. Our research offers empirical evidence that certain
procedural factors such as the type of assessment, auditing days, number of auditors, or the presence
of foreign members in an audit team have a significant influence on the auditing process outcomes:
number and grade of non-conformities, standard references, or methods of NC detection. The study
opens interesting new lines of research—the influence of procedural or other types of contextual
factors on certification outcomes—and provides indications on the effectiveness of the certification
procedures and guidelines in certification process quality assurance.
Keywords: forest certification; FSC; forest management; audits; non-conformities; Romania
1. Introduction
Forest certification is a voluntary process based on consumer preference for wood
products sourced from sustainably managed forests. The performance of forest manage-
ment organizations is evaluated by an independent third-party (external audits) to deter-
mine whether forest management satisfies ecological, economic, and social requirements
pre-established by a standard [1]. Forest certification has become a strategic instrument
for business, particularly for entities that sell their certified products in environmentally
sensitive markets [2–6]. In many cases, after certification, the wood-based production
entities can receive benefits such as good reputation, increased market share, access to new
markets, or price premium [7–10].
The Forest Stewardship Council (FSC) and The Programme for the Endorsement of
Forest Certification (PEFC) are the most popular voluntary forest certification schemes.
Thus far, over 220 million hectares of forestland have been FSC-certified in over 80 countries
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worldwide [11,12] and over 320 million hectares of forest land are certified under the PEFC
scheme in 40 countries [13]. FSC and PEFC certification is achieved through an auditing
process carried out by an independent accredited certification body, with forest manage-
ment conformity assessed against the standard [1,12,13]—FSC has one set of principles and
criteria defined by FSC International or defined by regional working groups coordinated
by national chapters [14]; PEFC, on the other hand, is based on the standards developed by
each country, evaluated by PEFC International under certain requirements [15].
The specific requirements of FSC and PEFC standards aim to continuously improve
forest management and involve all relevant stakeholders. These schemes focus on com-
pliance with national and international legislation or good practices [16], clarification of
ownership issues, development of forest management plans aimed at preserving and en-
hancing conservation attributes, increasing safety of forest-specific activities, and ensuring
optimal work conditions and transparency. Regarding benefits, certified entities mainly
consider forest certification as a tool for improving external company image, promoting
sustainable utilization of forest resources, and improving forest management practices [17].
The scientific literature has extensively analyzed the adoption and dissemination of
FSC certification, focusing, among other aspects, on the motivations for forest certifica-
tion [9,18] and the impact of its adoption [9,18–24]. Moreover, the interest in studying
the non-conformities (NCs) resulting from forest certification audits has increased the
scientific literature providing interesting insights on the type of NCs related to the FSC
principles [25–28]. Rafael et al. [28] explored the main challenges faced by companies from
Brazil in the FSC certification process, analyzing the quantity, spatial distribution, non-
compliant principles, potential triggers, and thematic areas of non-conformities. In Mexico,
Blackman et al. [25] found that most of the corrective action requests addressed minor
procedural issues and focused on social, economic, and legal issues, not on-the-ground
environmental ones. A deep procedural analysis was performed by Hermundanado et al.
in Indonesia [26], revealing that the clear majority of NCs issued to FSC-certified units
were minor and required only procedural changes. Regarding the requirements of stan-
dards, Piketty and Drigo [27] analyzed the objectivity of indicators and showed that some
indicators were difficult to check through an audit procedure.
The whole voluntary forest certification construction relies heavily on the capacity
of the certification schemes to provide independent assessment, which is not affected
by subjectivity. Despite the special attention given by the researchers to forest certifica-
tion, there are very few studies scrutinizing the procedural factors and their impact on
forest certification quality. On the basis of these studies, and also on studies focusing
on other certification schemes under the International Organization for Standardization
(ISO) [9,26,29–31], we are able to identify a set of procedural factors as having the potential
to influence the quality of third-party external audits: the type of assessment, the sampling
process of verified aspects, the audit period, the composition and the profile of the auditing
teams (auditor background, number of auditors, presence of foreign auditors in the team),
and the presence of accreditation body witnessing the assessment. An empirical analysis
of the relationship between these factors and the audit results may lead to interesting
outcomes that can trigger discussions regarding the effectiveness of auditing procedures
in eliminating the influence of the procedural factors. This has been the case for other
more disseminated third-party certification schemes such as ISO 9001 and ISO 14001 certi-
fications [31–34]. However, with regard to these certification schemes, as underlined by
Heras-Saizarbitoria and Boiral [34], the key issues (i.e., the misconceptions of the certifi-
cation and auditing practices for sustainability) of the independent external audits have
been surprisingly overlooked, with very few exceptions, e.g., [31,32,35]. The findings of
these works pointed out a set of procedural factors that impact on the results of external
audits. In their empirical work carried out in Canada, on the basis of interviewing ISO
14001 auditors, Heras-Saizarbitoria et al. [31] underlined the importance of some proce-
dural factors such as the duration of the audit, the information supplied by organizations,
and the characteristics and the role of the auditor. Similarly, Biazzo [35] highlighted the
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importance of the role adopted by auditors in the case of the Italian companies. In the work
by Sampaio et al. [32] developed in Portugal and based on the analysis of ISO 9001 audit
reports, factors such as the number and type of the non-conformities were found to be
relevant, as pointed out also by Karapetrovic and Willborn [36] in their seminal theoretical
paper about the effectiveness of audit systems for quality assurance. Finally, on the basis
of their empirical work carried out in Italy, Chiarini and Vagnoni [37] identified a set of
key factors for an audit, such as auditors’ skills, the use of standardized checklists, and the
type of assessment (e.g., scheduled or not).
When the findings of the literature focused on FSC certification and the literature
focused on other certification schemes are considered, the following research question
arises: Do procedural factors influence the characteristics NCs identified by FSC third-
party audits?
Starting from the formulated research question, the aim of this paper was to explore
the procedural factors influencing the auditing process and outcome through an empirical
analysis of FSC auditing reports in Romania. Such an analysis can support the identification
of measures to improve forest certification procedures in order to increase the auditing
legitimacy, impartiality, and objectivity.
This paper was structured in six sections, including this introduction. The following
section presents the FSC procedures and Romanian context, followed by methodology
(Section 3). The fourth section presents the results of the analysis and its most relevant
descriptive and inferential statistics. Section 5 discusses the findings, and Section 6 finally
draws concluding remarks and highlights future avenues of research.
2. Background of FSC Auditing Process and Romanian Forest Certification Context
2.1. FSC Auditing Process
The certification process quality assurance is one of the main concerns of the certifi-
cation schemes. They aim to standardize the auditing procedures in order to reduce the
possible influence of procedural factors and enhance the legitimacy and impartiality in the
certification process [38–41]. Possible subjective aspects of verification such as auditing
periods or auditing teams’ features are the subject of procedural standardization [42–45].
The forest certification schemes are no exception—the quality assurance process recognizes
that clear and objective procedures, among other factors, are important for achieving and
assuring quality.
For the FSC scheme, the certification bodies have developed detailed procedures for
certification process quality assurance. Various measures, including internal procedures
for auditors’ assessment, selection, and training, are designed and implemented aiming at
improving the impartiality of the process and limiting the influence of procedural factors
on the auditing outcomes. The FSC standard 20-001 [12] defines the requirements related
to the auditing teams. They must have a leading auditor with the ability to conduct the
audit and collect the evidence, one auditor from the team must be fluent in the main
language used in the area, and the team must include at least one technical expert with
the necessary experience and qualifications to audit all aspects of the FSC principles and
criteria for forest management, considering the scale and complexity of the certified area
to be assessed [12]. The FSC auditing time is also regulated by the FSC standards and
directive [46,47]—it varies with the number of audited units; management complexity;
social and environmental conditions; number of evaluated field sites; and number of
records, documents, and interviewed stakeholders [46]. Audits are classified as follows:
main assessments (MAs), surveillance assessments (SAs), and re-assessments (RAs). The
FSC directive [47] offers clear provisions regarding the auditing time, depending on the
type of assessment. For instance, an area of 5000–10,000 ha requires 3 auditing working
days for MAs, 1.5 days for SAs, and 2.5 days for the RAs. The auditing time can be reduced
(to minimum 1 day for MAs and RAs and 0.5 days for SAs) on the basis of the forest
type (for plantations, the time can be reduced by 30%), extension of forestry activities,
complexity of management system, etc. The auditing time can also be increased, within
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certain limits, depending on the infrastructure, stakeholder’s context and complaints, open
NCs, assessment of high conservation values forests, etc. [47].
In the FSC scheme, the focus of the audits is on detecting any failure of audited entity
against certification standards. These FSC failures (the non-conformities) are classified as
minor or major [46]. An NC is considered minor if it is a temporary, non-systematic lapse,
with temporally and spatially limited impacts [46]. Minor NC identification does not result
from a fundamental failure to achieve the objective of the relevant FSC criterion or another
applicable certification requirement [46]. An NC is considered major if, either alone or in
combination with other NCs, it results in, or is likely to result in, a fundamental failure
to achieve the objectives of the relevant FSC criterion, or affects a significant part of the
applied management system. Minor NCs shall be fully corrected within 1 year and major
NCs shall be fully corrected within 3 months [46].
During the certification audits, for every entity entering the process, the auditors
must identify and assess the management documentation and a sufficient variety and
number of records to allow making direct, factual observations that would clearly reveal
the conformity with indicators of the applicable standard [46]. Moreover, field visits
and confidential stakeholders’ consultations are conducted. Once issued, the FSC forest
management certificate is valid for 5 years, with annual audits aimed at verifying the
compliance with FSC requirements. All audits are undertaken independently, meaning
that auditors can identify NCs during all types of assessments [12]. In MAs and RAs, all
indicators must be assessed and consequently more NCs can be identified. In SAs, the
auditors shall review any changes of the forest area included in the scope of the certificate,
changes to the certificate holder’s management system, received complaints, work-related
accident records, training records, inventory records, harvesting records, chemical use
records, certified products sale records, etc. [46]. Moreover, in SAs, only a sample of the
FSC principles is to be systematically assessed [46]. The FSC certificate is issued after the
MA and is followed by several SAs in the first certification cycle. After that, in the second
cycle, the certification body may re-issue a certificate that has expired, on the basis of the
reevaluation of the certificate holder’s conformity with all aspects of the applicable FSC
and additional (e.g., contractual) certification requirements. During the SAs and RAs, NCs
can be upgraded from minor to major, and this can conduct to certificate suspension [46].
FSC standard for forest management evaluations (FSC-STD-20-007) requires all NCs
that are identified by the certification body during an evaluation to be systematically
recorded in the evaluation report or associated checklists [46]. Assurance System Interna-
tional (ASI) is the accreditation body involved in the FSC certification scheme and its role
is to check how sustainability standards are implemented on the ground [48] by reviewing
the procedures of the certification body and assessing the audits performed by the audi-
tors. Annually, ASI verifies the complaints and selects a sample of audits to evaluate the
certification bodies.
2.2. Forest Certification in Romania
Forest certification in Romania represents a relevant area of study due to the magni-
tude and complexity of the forestry sector [49–52] and the two decades’ history of forest
certification (FSC is the only forest certification scheme in the country, and the first forest
area was certified in 2002). More than 2.8 million ha (33 FSC active certificates) have been
certified under the FSC scheme, and more than 800 companies have obtained the chain of
custody certificate [11]. NCs identified in the FSC certification process in Romania have
been studied according to their typology [53] and also from a legal perspective [54]. The
most frequently identified NCs in the certification process are related to environmental im-
pact (34%), community relations and workers’ rights (17%), and monitoring and assessment
(13%) [53]. The NCs related to FSC principles 4, 6, and 9 appeared to be significantly influ-
enced by the specificity of the country economic development [53]. The very prescriptive
legislation governing the forest sector in Romania [52,55] has triggered some particularities
of the certification process—more than half of the identified NCs between 2006 and 2018
Forests 2021, 12, 172 5 of 13
were assessed as legal correction action requests, meaning that they represent a problem
that in fact violates a legal requirement [54].
3. Methods
The empirical analysis of the relationship between the procedural factors that can
influence the forest certification auditing process and the resulting NCs was undertaken
for all FSC forest management certificates issued for Romanian forests between 2006 and
2018. All public official reports on FSC forest management certification implementation
in Romania were extracted from the existing public platform [56], and information (pre-
sented in Table 1) was used in the analysis. A total of 105 reports from different types
of assessments, drafted by 3 certification bodies, were considered, and all 456 identified
NCs (431 minor and 25 major) for all FSC active certificates at the beginning of 2019 were
analyzed. Type, grade, and standard reference (FSC principles) of identified forest manage-
ment NCs against the FSC standard were recorded in an MS Office EXCEL database, and
the distributions of the identified non-conformities were traced and quantified.
Table 1. Variables use for analysis.
Variables Description of Variables Type
Year of certification for audited entities Year of issuing the certificate
Audited entity variables
Independent
Area Area under the scope of certification
Type of assessment MAs, SAs, RAs
Audit procedure variables
Number of days Auditing days on site location
Number of auditors Audit team members
Foreign members Auditors from other countries
ASI witness assessment Presence of accreditation body
Nonconformities Results/findings of audit
Audit findings variables
(outcomes) Dependent
Grade of nonconformities Major–minor
Standard reference FSC principles
NCs method of detection Document verification, field checks,or stakeholders’ interviews
The database also included how the NCs were identified (document verification, field
checks, or stakeholders’ interviews). In accordance with the stated possible influencing
procedural factors, we identified several variables in the public reports regarding certified
area, the certification year for audited entities (year when the certificate was issued), the
assessment type, the number of auditors in the audit team, the number of audit days, and
the ASI evaluations.
Non-parametric statistical differences, correlations, and regressions were performed
using SPSS-V.26 statistical package. The Mann–Whitney U test was applied to detect
the differences between 2 groups (e.g., analysis of the NCs identified according to the
participation of foreign members and ASI witnesses in the auditing team), while the differ-
ences between several groups were tested using the Kruskal–Wallis analysis of variance
(ANOVA) method (e.g., analysis of the NCs detected according to the type of assessment),
all with a transgression probability of p = 0.05 and p = 0.01. The Spearman correlations
between the number of minor, major, and total NCs, and both the audited entity variables
and the audit process variables were tested. Specifically, the audited entity variables were
the year of certification (codes 1 to 11) and the certified forest area. The audit process
variables were the type of assessment (1—code for MA, 0—code for the other types of
assessment), the number of audit days, the number of auditors, participation of foreign
auditors in the audit team, and the ASI witness participation (1—code for participation,
0—code for no participation).
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The 3 dependent variables (total number of NCs, number of major and minor NCs)
were included in a two-step multiple regression (Table 1). The independent variables
that were considered in the regression analysis were, in the first step, the audited entity
variables and, in the second step, the audit procedure variables (Table 1). No constant was
included in the analysis since, in this way, R2 would be significantly increased.
4. Results
4.1. Descriptive Statistical Analysis of NCs
The type of assessment can influence the number of identified NCs, since in MAs
and RAs, all indicators must be assessed, while in SAs, a sampling approach is used.
Depending on the type of assessment, we distributed the 456 NCs as follows: 224 NCs
in 26 MA reports, 21 NCs in 7 first RA reports, 1 NC in 1 s RA report, and the remaining
210 NCs in 60 SA reports. The average number of identified NCs per assessment was 4.3.
In the case of MAs, the average number of NCs per assessment was significantly higher
(8.6), while in the case of SAs, the average was 3.0 NCs per assessment, and for Ras, the
average was 2.5 NCs per assessment (Table 2).

















1 Main assessment MA 8.35 0.27 8.61 26
2 Surveillance 1 S1 3.25 0.15 3.40 20
3 Surveillance 2 S2 2.32 0.21 2.53 19
4 Surveillance 3 S3 2.67 0.67 3.33 12
5 Surveillance 4 S4 2.78 0.22 3.00 9
6 Re-assessment 1 RA1 2.86 0.14 3.00 7
7 Surveillance 1 S1-RA1 2.75 0.00 3.75 4
8 Surveillance 2 S2-RA1 1.67 0.00 1.67 3
9 Surveillance 3 S3-RA1 3.00 0.00 3.00 2
10 Surveillance 4 S4-RA1 2.50 0.00 2.50 2
11 Re-assessment 2 RA2 1.00 0.00 1.00 1
Total 4.10 0.24 4.34 105
In the first cycle of certification (26 MA reports and 60 SA reports), the average number
of identified NCs was higher (4.7) when compared with the second cycle—2.7 NCs per
report (in 7 first RA reports and 11 SA reports) (Table 3). A number of 381 out of the
429 minor NCs (89%) was identified in the first cycle (the number of reports of the first
cycle was 86 (82%)). For the MA reports, the average number of minor NCs per report
(8.35) was higher than for the RA reports (2.86) (Table 2). Regarding the major NCs, in the
first cycle, 24 major NCs were detected, while in the second cycle, only one major NC was
detected. The average number of major NCs of the first MAs (0.27) was almost equal to the
average of the following SAs of the first cycle (0.31), with a higher average in the third SA
(Table 2).
The type of assessment influenced the grade of NCs as well as the method of detection.
The significance of the differences between the NCs (grade, method of detection, and
references to the FSC principles) and audit type was assessed by applying the Kruskal–
Wallis test. NCs were identified by auditors through documentation verification (43.6%),
field checks (51.8%), and by interviewing people affected by or involved in the activity of
the audited entity (4.4%).
Our results pointed out that the type of assessment also influenced the standard
reference. Significant differences (for p = 0.01) were identified in the case of principles 5, 6,
and 9 (Table 3), with the higher average number of NCs detected in the MAs. Significant
differences (for p = 0.05) were also found in the case of document verification, FSC prin-
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ciple 4, and FSC principle 8 (Table 3). It means that for these FSC principles, the type of
assessment differed.




Minor 4.10 4.23 8.35 ** 2.62 ** 2.72 **
Major 0.24 0.71 0.27 0.12 0.24
Document verification 1,89 3.28 4.09 * 1.50 * 1.15 *
Field checks 2,26 2.32 4.23 ** 1.12 ** 1.66 **
Interviews 0,19 0.46 0.35 0.12 0.14
P1: Compliance with laws and FSC principles 0.25 0.44 0.35 0.25 0.21
P2: Tenure and use rights and responsibilities 0.02 0.14 0.04 0.00 0.01
P3: Indigenous peoples’ rights 0.01 0.01 0.00 0.00 0.01
P4: Community relations and worker’s rights 0.92 1.20 1.77 * 0.62 * 0.65 *
P5: Benefits from the forest 0.19 0.51 0.42 ** 0.00 ** 0.13 **
P6: Environmental impact 1.82 2.17 3.81 ** 1.12 ** 1.17 **
P7: Management plan 0.48 0.93 0.77 0.50 0.37
P8: Monitoring and assessment 0.45 0.90 0.85 * 0.12 * 0.34 *
P9: Maintenance of high conservation value forests 0.25 0.66 0.61 ** 0.12 ** 0.13 **
Total 4.34 4.51 8.61 ** 2.75 ** 2.96 **
Note: The significance of the differences was calculated by applying the Kruskal–Wallis test for those related with the type of assessment.
* Significant differences for p = 0.05 and ** significant differences for p = 0.01.
There were 49 audits undertaken with teams that included foreign auditors. In these
audits, the average number of identified NCs was higher (Table 4), with this factor having
a clearer influence on the number and type of NCs. It is worth underlining that, during
these audits, significantly more NCs were identified—21 out of the 25 major NCs identified
during all 56 audits.
Moreover, there were more NCs identified by field checks and NCs related to the
principles 5, 6, and 9 of the standard (Table 4). Witnessing the audits by ASI representatives
is not usual—the ASI witnesses were present in only 4 out of the 105 audits. More major
NCs were identified during the assessments performed in the presence of ASI assessor
(Table 4).
4.2. Correlation Analysis of the Number of NCs Detected in the Audits
The correlations between the number of minor, major, and total NCs, and the audited
entity variables as well as the audit process variables were tested. For the relationship be-
tween year of certification and the number of NCs, the correlation indexes were significant
for the number of minor and total NCs. The year of certification for audited entities was
associated with more NCs identified by documentation verification and field checks and
also with more NCs under principles 5, 6, and 9 (Table 5). The certified area correlated with
the total number of NCs, especially with the number of major NCs. The number of NCs
identified by document verification was greater for larger certified forest areas. The correla-
tion with the certified forest area was significant for NCs related to principles 4, 6, and 9,
and the type of assessment was strongly correlated with the number of minor and total
NCs (correlation indexes of 0.54 and 0.55, respectively) (Table 5).
The type of assessment influenced the number and type of NCs and the standard
reference. In the MA reports, more NCs were identified by all verification means: document
verification, field checks, and interviews. In addition, there were more NCs related to
principles 4, 5, 6, 8, and 9. In longer audits, more minor and major NCs were detected,
mainly more NCs related to principles 4, 5, 6, and 9.
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Table 4. Analysis of the NCs identified according to the participation of foreign members and ASI witnesses in the auditing
team.
Variable No Foreign Auditor Members Foreign Auditor Members No ASI Witnesses ASI Witnesses
Minor NC 3.56 4.78 4.06 5.25
Major NC 0.07 ** 0.43 ** 0.20 * 1.25 *
Document check 1.77 2.04 1.85 2.25
Field 1.64 ** 2.96 ** 2.19 4.00
Interviews 0.18 0.20 0.19 0.25
Principle 1 0.25 0.24 0.23 * 0.75 *
Principle 2 0.02 0.02 0.02 0.00
Principle 3 0.02 0.00 0.01 0.00
Principle 4 0.73 1.14 0.87 * 2.50 *
Principle 5 0.07 * 0.33 * 0.19 0.25
Principle 6 1.30 ** 2.41 ** 1.81 2.00
Principle 7 0.54 0.41 0.48 0.25
Principle 8 0.56 0.33 0.45 0.50
Principle 9 0.11 * 0.41 * 0.24 0.50
Total 3.59 * 5.20 * 4.26 6.50
Note: Significance of the differences has been calculated by applying Mann–Whitney U tests for the analysis related to the participation of
foreign members and ASI witnesses. * Significant differences for p = 0.05 and ** significant differences for p = 0.01.
Table 5. Correlation analysis of the number of NCs related to certification year, certified area, main assessment, number of
audit days, number of auditors, number of foreign auditors, and ASI witness participation.











Average per report 7.92 128,322 0.25 3.17 2.12 0.53 0.04
Standard deviation 2.47 440,261 0.43 0.99 1.16 0.62 0.19
Minor 0.35 ** 0.18 0.54 ** 0.25 ** 0.26 ** 0.21 * 0.05
Major 0.01 0.43 ** 0.02 0.48 ** 0.17 0.32 ** 0.28 **
Document verification 0.24 * 0.33 ** 0.308 ** 0.36 ** 0.10 0.13 0.02
Field checks 0.32 ** 0.00 0.49 ** 0.10 0.37 ** 0.30 ** 0.15
Interviews −0.02 0.01 0.19 * 0.01 0.08 0.01 0.03
Principle 1 0.15 −0.01 0.12 0.07 0.19 0.00 0.21 *
Principle 2 0.06 −0.04 0.08 −0.02 0.23 * −0.10 −0.03
Principle 3 0.00 −0.03 −0.06 −0.02 0.07 0.08 −0.02
Principle 4 0.25 ** 0.21 * 0.43 ** 0.19* 0.35 ** 0.25 ** 0.24 *
Principle 5 0.21 * 0.11 0.26 ** 0.20 * 0.22 * 0.22 * 0.02
Principle 6 0.32 ** 0.245 * 0.53 ** 0.30 ** 0.26 ** 0.32 * −0.02
Principle 7 0.06 0.08 0.18 0.10 0.04 −0.03 −0.05
Principle 8 0.22 * 0.12 0.26 ** 0.14 −0.08 −0.09 0.01
Principle 9 0.23 * 0.25 ** 0.33 ** 0.40 ** 0.10 0.24 * 0.08
NCs 0.34 ** 0.25 * 0.55 ** 0.31 ** 0.27 ** 0.25 * 0.10
* Significant correlations for p = 0.05 and ** significant correlations for p = 0.01.
The auditing period as well as the number of auditors in the auditing teams had
significant influence on the grade of resulted NCs as well as on the standard reference
(principles). The number of NCs identified by document verification was strongly corre-
lated with the number of auditing days. With bigger audit teams, more NCs were detected;
specifically, more minor NCs and NCs related to principles 2, 4, 5, and 6. In addition, more
NCs were identified during the field checks by teams with more auditors. There were
significant correlations between the number of foreign auditors in the audit team and the
number of minor, major, and total NCs (Table 5). The number of NCs identified by field
checks was greater if there were more foreign auditors in the audit team. In this case, there
were more identified NCs related to principles 4, 5, 6, and 9 (Table 5). The participation
of the ASI witnesses was not usual and the sample size must be taken into consideration
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in the generalization of the results. The greatest influence of the participation of the ASI
witnesses in the audit team was on the number of major NCs, but it was not significant in
terms of the minor and the total NCs. Moreover, there were correlations with NCs related
to principles 1 and 4.
4.3. Regression Analysis of the Number of Minor and Major NCs Detected in the Audits
All the regressions were significant for p = 0.01, and R2 values were 0.67 for minor NCs,
0.35 for major NCs, and 0.66 for the total number of NCs per audit (Table 6). The values
of R2 were more than acceptable considering the complexity of the study, the number
of independent variables in each regression, the significance of the β coefficients in the
relevant regressions, and the number of cases used in the analysis [57]. In the first step
of the regression, for the number of minor NCs, the year of certification for audited entities
explained 54.4% of the variance, but in the second step, it was excluded from the regression
because of the introduction of the variables: main assessment and number of auditing
days. This step discarded a potential bias caused by these variables. The variable main
assessment (0.48 **) and the number of auditing days (0.45 **) had the greatest coefficients
in the second step of the regression (Table 6).
Table 6. Regression analysis of the number of NCs detected in the audits.
Variables Number of Minor NCs Number of Major NCs Total Number of NCs
Step 1 Step 2 Step 1 Step 2 Step 1 Step 2
Audited entity variables
Year of certification for audited entities 0.74 ** 0.20 * 0.01 0.69 **
Certified area 0.41 ** 0.43 ** 0.14 *
Audit process variables
Main assessment 0.48 ** - 0.42 **
Number of days 0.45 ** 0.51 **
Number of auditors - - -
Foreign members - - -
ASI witness assessment - 0.29 ** -
Model information
R2 0.54 0.67 0.26 0.35 0.56 0.66
F for the regression 123.98 ** 104.56 ** 18.46 ** 17.99 ** 66.19 ** 101.59 **
F for the step 123.98 ** 104.56 ** 11.43 ** 18.58 ** 66.19 ** 101.59 **
* Significant regressions and indexes for α = 0.05 and ** significant regressions and indexes for α = 0.01.
In the regression for the number of major NCs, the certification year of the audited
entity (0.20 *) and certified forest area (0.41 **) were significantly correlated with the
dependent variable, in the first step, explaining 26.4% of the variance. In the second step,
the unique new variable was the ASI witness participation (0.29 **), while the certified
forest area remained significant (0.43 **).
In the regression for the total number of NCs, the correlations with the year of certifi-
cation (0.69 **) and area (0.14 *) were significant in the first step, explaining 56.2% of the
variance. However, in the second step, the only significant variables were main assessment
(0.42 **) and number of days (0.51 **). They explained 66.4% of the variance (Table 6).
Regarding the influence of the independent variables on the number of NCs, the analysis
confirmed that the year of certification was associated with a greater number of NCs. In
the first step of the regression analysis for the case of minor, major, and total NCs, this
association was clearly identified. Moreover, for the case of minor and total NCs, the
variance explained by the regression models and the β coefficients in the regression were
rather high (Table 6).
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5. Discussion
The regression and correlation analysis supported the association between the certified
area and the number of major and total NCs, confirming the findings of other studies [26,53].
In the assessment of a larger certified forest area, a greater number of major NCs were
identified. The correlation between the certified area and the number of NCs may be
explained by the magnitude of the management issues and the multitude of possible
situations that can appear in the field checks. Similarly, the analysis shows that the longer
the period since audited entities were certified in a certain country/region, the lower
the number of NCs; this can be explained by having in mind the learning curve and the
rigorous records required by FSC certification.
The analysis also indicates that the number of NCs was influenced by the type of
assessment. This finding contradicts previous works in the literature. For example, in
Indonesia, Hermudananto [26] analyzed 933 NCs between 2001 and 2016 and showed
that the average number of correction actions requests issued did not vary with the type
of assessment or certification body. Nevertheless, we need to consider the fact that the
FSC procedure requires a sampling approach for the SAs, whilst the MAs are performed
through a comprehensive verification including all requirements. This may be one of the
causes that determined the higher number of NCs identified during MAs.
The FSC procedures and requirements provide very detailed rules in terms of audit
team and auditing time requirements, thus acknowledging that subjectivity can be an issue
while trying to reduce it. Still, as a novelty among forest certification-related studies, the
findings of the present research indicate that both audit team composition and the number
of auditing days had significant influence on the number of identified NCs. The research
results indicate that the number of days was positively related to the identification of minor
and major NCs (for a 0.01 significance level). This significance level was retained in the
association between the number of days and the NCs identified by document verification
and field checks. The number of auditors influenced the number of total and minor NCs—if
there were more auditors involved, there was a greater number of minor and total NCs.
Specifically, in the field checks, this relation was confirmed. Nevertheless, this association
was not confirmed for the case of major NCs. There were positive correlations between the
presence of foreign members in the audit team and the number of minor and major NCs
identified, especially for the NCs that were identified by field checks. The participation of
the ASI witnesses was positively related to the major NC identification.
The methodology had certain limitations, as the research presented in this paper only
analyzed the Romanian case. Moreover, the analysis was based only on the information
recorded in public official FSC assessment records including only a few procedural factors,
and therefore only these factors were included in the analysis: type of assessment, auditing
days, audit team members, etc. With this, new lines of research can be identified, addressing
also socio-economic or institutional contextual factors such as economic trends, policies,
land ownership, forest type, logging volume, or number of employees. It is obvious that
every assessment has numerous particularities that depend on the decision power of the
auditing team. The audits of forest certification schemes are based on samples—some
findings will not be traced by auditors. Regarding the NCs, no analysis on description
(or categories) was performed since the focus was only on procedural aspects. Another
limitation can be identified in the reduced number of reports for ASI-witnessed assessments;
therefore, the conclusions regarding the influence of the ASI witness presence on the
number of NCs are of limited relevance.
6. Conclusions
The empirical analysis of all the 105 audit reports drafted by the accredited third-
party certifiers for the FSC scheme in Romania sheds light on procedural factors that have
significant influence on the characteristics of NCs identified by FSC third party audits.
This study contributes to the relatively limited scholarly literature focused on the out-
comes and the procedural factors of the external audits in forest management certification.
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Our research offers empirical evidence that certain procedural factors such as the type
of assessment, the auditing period, or the features of the auditing teams have a signifi-
cant influence on the auditing process outcomes: number and grade of non-conformities,
standard references, or methods of NC detection. It also offers indications regarding the
effectiveness of the FSC procedures and guidelines in providing reliability of the forest
certification assessments. Similarly, this study also contributes to the broader scholarly
research line focused on the quality of the external audits of the certifiable standards for
Quality and Environmental Management [58,59].
All forest certification schemes are putting a large amount of emphasis on the precision
of the auditing procedures and instructions. By pointing out the issue of the effectiveness
of such procedures in assuring the quality of the certification assessments, the present
study is opening an interesting line of research. The causes that can influence the impact of
procedural factors on the results of certification assessments must be carefully analyzed,
aiming at an improvement of the certification procedures.
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